Introduction
At the start of the breeding season, many microtine rodents ovulate several times in rapid succession before their first pregnancy. This is also seen in the young of that year before their first pregnancy (Brambell & Rowlands, 1936; Brambell & Hall, 1939;  Hoyte, 1955; Greenwald, 1956 ; Coutts & Rowlands, 1969; Kirkpatrick & Valentine, 1970; Mallory & Clulow, 1977; Westlin, 1982a ;  Westlin & Nyholm, 1982) . These sterile ovulations result in several sets of corpora lutea with little activity (Brambell & Rowlands, 1936; Coutts & Rowlands, 1969; Westlin & Nyholm, 1982) . Historically, this was taken as evidence for spontaneous ovulations (Brambell & Rowlands, 1936; Brambell & Hall, 1939) , but since then it has been shown that most, if not all, microtines are reflex ovulators (Breed, 1967; Clarke, Clulow & Greig, 1970; Milligan, 1975a; Westlin & Nyholm, 1982) .
'Sterile ovulations' have further been regarded as evidence for the occurrence of pregnancy block (Bruce, 1959) in natural populations (Clarke & Clulow, 1973; Clulow & Mallory, 1974; Mallory & Clulow, 1977) . Another possible explanation would involve the mechanism for activation of the corpus luteum in these species. Microtines have a multiple intromission-multiple ejaculation copulatory pattern (Dewsbury, 1973; Gray & Dewsbury, 1973 , 1975 Milligan, 1975b Milligan, , 1979 Kenney, Härtung & Dewsbury, 1979) . In many species, e.g. Microtus agrestis, M. montanus and Clethrionomys glareolus, ovulation is triggered by the first few intromissions, whereas a longer period of vaginal stimulation is needed to activate development of the corpora lutea (Milligan, 1975a; Kenney & Dewsbury, 1977; Andersson & Gustafsson, 1982) .
Young female bank voles frequently fail to become pregnant at their first matings. This occurs if the stud male is left with the female (Westlin & Nyholm, 1982) as well as if the stud male is removed and the female kept alone (Westlin, 1982b (Dewsbury, 1973; Gray & Dewsbury, 1973 ,1975 Milligan, 1975b Milligan, , 1979 Kenney et al., 1979) . The remaining females were left undisturbed. The females were kept singly until autopsy 6 days after mating. At autopsy the incidence of pregnancy was recorded. At this time, the embryos are visible as 3-4 mm swellings (Andersson & Gustafsson, 1979) . The number and macroscopic appearance of corpora lutea were noted. The ovaries were dissected out, fixed in Bouin's fluid, and routinely embedded in paraffin wax. They were serially sectioned at 7 µ , stained with a tetrachrome combination according to Borg, Andersson & Meurling (1978) and studied by light microscopy.
Results

Experiment 1
The fertility at the first mating was strongly influenced by age. Fertility increased from less than 25% in females younger than 50 days to~8 0% in females 120-180 days old (Text- fig. 1 (Table 1 ). The pregnant animals had large, active corpora lutea, whereas the non-pregnant voles had small, poorly vascularized CL (Westlin & Nyholm, 1982; Westlin, 1982b fig.) , it seems that the stimulation threshold is lowered with age. Increasing age is not the only lowering factor, however. If females are allowed to mate when young with vasectomized males, the fertility at their second mating is much higher than that of similarly aged primigravid females (Westlin & Gustafsson, 1983) . It therefore seems that young female bank voles reach the first oestrus before they are likely to become pregnant, and use the first matings to lower the stimulus threshold.
In nature, infertility is seen in young females reaching puberty during their first summer and in older females during the reinitiation of breeding activity in spring. The corpora lutea formed after infertile matings in these two categories of females are histologically very similar (Westlin & Nyholm, 1982) . We believe that the infertility has similar causes in both cases. The present paper suggests that the cause is immaturity of the mechanism activating the luteotrophic complex, rather than pregnancy block. The similarity between different microtine species in the occurrence of sterile ovulations in natural populations (Westlin, 1982a; Westlin & Nyholm, 1982) as well as in the mechanism for activation of the luteotrophic complex (Milligan, 1982) may be taken as an indication of a similar explanation for their infertility. 
